A 7 yr old spayed female Chihuahua presented for right hind limb lameness and reduced stifle range of motion. Radiographs showed a marked patella baja of the right stifle and evidence of a previous surgery to correct a medial patellar luxation. A tibial tuberosity osteotomy was performed to allow proximal translation of the tibial tuberosity, which was stabilized with a tibial tuberosity advancement plate. Four weeks postoperatively, lameness and articular range of motion were improved, and the use of anti-inflammatory and analgesic medications was discontinued. The dog was still ambulating well and had no lameness 12 mo postsurgically. (J Am Anim Hosp Assoc 2012; 48:-------.
Introduction
Patella baja, also known as patella infera, is well documented orthopedic condition in human medical literature that may develop secondary to stifle disease, injury, or surgery. 1, 2 The condition causes lameness, secondary osteoarthritis, and decreased joint range of motion with subsequent pain due to pathologic shortening of the patellar tendon. 2 Patella baja is much less common in dogs and has rarely been documented in veterinary literature. The purpose of this case report is to described surgical correction of patella baja in a dog by proximal translation of the tibial tuberosity and stabilization using a TTA plate.
Case Report On initial examination, the dog had a weight-bearing lameness (grade 3/4) of the right hind limb. 3 A bilateral, mild, hind limb paresis that was worse on the right side was also observed.
A full orthopedic examination revealed moderate discomfort and decreased range of motion upon manipulation of the right stifle.
An approximate 208 loss of flexion and 108 loss of extension were observed based upon the range of motion present in the contralateral limb. Moderate discomfort was observed with firm palpation of the lumbar spine. A small (2 cm 3 2 cm) soft, movable, subcutaneous mass was documented on the left lateral thorax.
The remainder of the examination was unremarkable.
Radiographs of the right stifle, thoracolumbar spine, and hips were obtained. Radiographic findings of the stifle included a severe patella baja, moderate joint effusion, and mild osteophytosis present on the distal patella and fabella ( Figure 1 The dog received cefazolin f (22 mg/kg IV) at the time of anesthetic induction and every 2 hr during surgery.
The right leg and left thorax were clipped and aseptically prepared for surgery. A standard medial approach to the right stifle was made. Following a medial parapatellar arthrotomy, the patella was grossly observed to be in a severe baja position. The proximal most cranial aspect of the tibial tuberosity appeared to mildly displace the straight patellar tendon cranially. Therefore, an ostectomy of the proximal cranial aspect of the tibial crest was performed using a reciprocating saw g . This portion of the tibial tuberosity was removed due to the likelihood of it causing significant impingement on the anterior joint compartment after a proximal tibial tuberosity transposition. The ostectomy also exposed and isolated more of the tendon distally, effectively adding additional length to the straight patellar tendon. A partial longitudinal osteotomy was performed using a reciprocating saw that transected the distal tibial tuberosity as with a routine tibial tuberosity advancement (TTA). 4, 5 A P3 TTA plate h was then secured to the tibial tuberosity in a performed during this visit. 6 The patellar length (measured using the mediolateral radiograph) was 0.9 cm. The distance from the proximal patella to the femoral transcondylar axis (measured using the craniocaudal radiograph) was 1.8 cm (Figure 3) . Therefore, a calculated ratio of 2 was present, indicating a normal anatomic position of the patella.
Discussion
Patella baja, also known as patella infera, is a low-riding patella that may develop secondary to stifle disease, injury, or surgery. Use of a TTA Plate for Severe Patella Baja luxation and increased proximal tibial length compared with controls. 6 The most likely cause of the patient's patella baja described in this report is a poorly performed lateral tibial tuberosity transposition to correct a medial patellar luxation.
Multiple surgical procedures for patella baja have been reported in humans. The most commonly reported procedure involves tibial tuberosity osteotomy, proximal translation of the tibial tuberosity, and fixation using either lag screws or a bone plate and screws. 2, 8, 9 The technique performed on the patient in this report involved the principle of proximal tibial tuberosity translation. Patellar tendon lengthening techniques have also been described. The most recent technique involves placement of a ring style (Ilisarov) external skeletal fixator engaging the tibia and patella that is distracted gradually until normal patellar tendon length is restored. 10 The small size of the patient described herein precluded any tendon lengthening procedures from being performed.
One concern with the procedure involved stability of the proximal tibial tuberosity. With routine TTA, the proximal tibial tuberosity is stabilized with the advancement cage and bone screws along with the TTA plate. 4, 5 Placement of a cranial to caudal Kirschner wire through the proximal tibial tuberosity was discussed, but was not performed due to the size of the patient and the previous surgery involving the tibial tuberosity. The tibial tuberosity osteotomy healed in the patient in this report without complication. Another concern involved the placement of the TTA plate. On postoperative radiographs, it was discovered that the distal fork might not have fully engaged bone. However, the two proximal forks firmly engaged bone; thus, further action was not pursued. Use of the newer and smaller two-fork TTA plate would be more ideal for this patient due to size, but was not available at the time of surgery.
Notably, the patella was palpated within the trochlear groove during all recheck examinations in this patient. In the normal stifle, patellofemoral contact facilitates extensor function of the stifle joint and provides a smooth gliding mechanism for the quadriceps apparatus while greatly increasing mechanical efficiency. 11, 12 A functioning patellofemoral joint also provides caudal compression and contributes to the overall stability of the stifle. 12, 13 An abnormal patellofemoral joint due to patella baja may have been the source of this patient's preoperative lameness. Therefore, a patella located consistently within the trochlear groove would suggest a functioning patellofemoral joint capable of supplying normal compressive force and stability to the stifle. As with the patient described in this report, a normal postoperative patellofemoral joint may be a significant factor in the long-term resolution of lameness after correcting patella baja.
Radiographic measurements to diagnose patella baja and patella alta have been reported in medium-to giant-breed dogs. 6 With this technique, a measurement of the distance from the proximal patella to the femoral transcondylar axis was taken from a craniocaudal or caudocranial view and a measurement of the patellar length was taken from the mediolateral view. The distance from the proximal patella to the femoral transcondylar axis was then divided by the patellar length and was expressed as a ratio. As reported, a calculated ratio of ,1.92 is suggested to represent a patella baja condition. Conversely, patella alta is suggested with a value of .2.03 and is associated with medial patellar luxation. That report suggested that intentional positioning of the tibial tuberosity distally during surgical correction of medial patellar luxation may be needed to correct for associated patella alta. 6 It is not known whether the tibial tuberosity was moved distally during this patient's initial surgery to correct a medial patellar luxation, but excessive distal translation during Twelve months after surgery, the patient described in this report returned for a follow-up examination and radiographic evaluation.
The measured patellar length and distance from the proximal patella to the femoral transcondylar axis produced a calculated ratio of 1.94, indicating a normal anatomic position of the patella. However, the size of this patient must be taken into consideration when evaluating this value. In the previously referenced study by Mostafa et al.
(2008), the reported values were identified in medium-to giantbreed dogs .11 kg. 6 It is not currently known whether these values can be extrapolated to small-breed dogs accurately.
While writing this case report, numerous radiographs were either unavailable or were taken with poor radiographic technique or positioning. Absent and poorly obtained radiographs should be considered a limitation of this case report. The current preoperative mediolateral radiograph of the stifle shows a low-riding patella consistent with patella baja; however, a craniocaudal or caudocranial radiographic view is necessary to perform radiographic measurements to confirm a diagnosis of patella baja, but the preoperative craniocaudal radiographic view is unavailable. 6 Furthermore, immediate postoperative radiographs were obtained using poor radiographic 
Conclusion
Twelve months postoperatively, the dog had returned to normal activity without medications. A TTA plate may therefore provide acceptable stabilization following proximal translation of the tibial tuberosity to surgically correct severe patella baja in a Chihuahua. 
